Background To compare patterns of healthcare service user preference between urban slums in Dhaka and adjacent rural areas and to identify key determinants of those preferences.
more barriers to healthcare services than the rich. 9 Some of the barriers are acute shortage of healthcare workforce, 5, 10 poor quality of services, absence of critical staff, lack of essential drugs and supplies, lack of supervision and job accountability. 7 The healthcare inequity is not only unfair but also challenging for many developing countries because it puts already disadvantaged people at further disadvantages and undermines population health and retards overall development. 6,11 -18 Particularly inadequate access to healthcare services increases health risks for poor people (e.g. slum dwellers) suffering from more infectious diseases and other illnesses for a prolonged period of time. 18 Since Bangladesh is committed to provide basic healthcare services to its entire population, officially many services at public healthcare facilities are free or available with a minimum fee. Unfortunately, these services are still underutilized in Bangladesh for various reasons, some of them are already mentioned above. According to our knowledge, in Bangladesh like other neighbouring countries pharmacies often cluster around government hospitals and doctors refer patients to them with prescriptions either out of commercial considerations or they have a deal with the owners or they are owners. Another important aspect that undermines the utilization of public healthcare services is widely practised corruption (associated with higher informal and unofficial charging) at all levels. 2, 19 Moreover, public healthcare services are commonly perceived as poor quality services because of inadequate drug supplies and insufficient management. 2, 8 All these problems in public healthcare facilities facilitate private health care to grow. Consequently various types of private healthcare facilities including pharmacies are mushrooming everywhere and dominating the total healthcare system in Bangladesh. 2, 10, 20 Unfortunately, private healthcare services are also poorly regulated and rarely registered by the concerned authorities of the government. 2 Within the domain of private healthcare sector, pharmacies (mostly run by drug sellers) are the leading source of care for common and acute medical problems in Bangladesh 20, 21 and other developing countries. 22 -25 Some possible reasons for utilizing pharmacies may include close proximity, short distance, short waiting time, easy accessibility and reduced cost for treatment. 4, 10, 22, 26, 27 Other determinants may include socio-demographic and economic factors, cultural beliefs and practices, severity of diseases, political and healthcare system. 28 -30 All these determinants could also be grouped as predisposing, enabling and need factors. 31 Although many studies regarding utilization and customers' satisfaction of healthcare services are available, such information is scarce in Bangladesh particularly for urban slum dwellers. Studies comparing healthcare utilization between urban slum and rural dwellers are also limited in Bangladesh. To bridge these gaps, first we aimed to compare frequently used healthcare services including user satisfaction between urban slums in Dhaka and adjacent rural areas. Secondly we aimed to identify some important determinants for the leading and second leading healthcare services focusing on slums only. We emphasized slum dwellers for various reasons. One of the reasons was that these people are rapidly increasing in Dhaka and already sharing about 40% of the city population. Generally they suffer more from preventable communicable diseases and poor quality of life than non-slum affluent populations. 32, 33 Moreover, these people have limited accessibility to the basic healthcare services because of their poor socio-economic conditions and other barriers.
The present study might be interesting for health planners and other relevant stakeholders in developing countries as they need to understand people's healthcare utilization pattern including determinants of leading healthcare services. This information could facilitate formulating policies and implementing targeted strategies which are responsive to people's needs and priorities.
3,28

Methods
The data were collected using two baseline surveys (designed for 1-year cohort study) conducted between March and April in the year of 2008 and 2009. This study was conducted under the priority programme of German Research Foundation 'Megacities -Megachallenge: Informal Dynamics of Global Change'. As the major focus of the programme was to study health outcomes among slums dwellers in Dhaka, we included more samples from slum areas than rural areas. In 2008, we interviewed a total of 1269 adults, 662 adults from 3 urban slums and 607 adults from 3 rural villages. Later in 2009 we increased our sample size by conducting a similar survey with 1938 adults living in 9 additional slums in Dhaka. Finally, our total sample was 3207 respondents. In both surveys, we used an almost similar questionnaire which was pre-tested before collecting the data.
Sampling strategy
We used a systematic sampling approach for selecting slums and households in Dhaka (Fig. 1) . Firstly, we used secondary information regarding slums in Dhaka (e.g. name of the slum, number of households, estimated population and location of the slum) provided by the Centre for Urban Studies (CUS) in 2005. 34 According to the list of CUS, there were 4900 slums in Dhaka. Secondly, to select only big slums, we used two inclusion criteria: a minimum number of 500 households in the slum and a minimum area of 6 acres land. To increase the representativeness of the study area, we purposively selected some administrative units from the city that were not very adjacent in terms of geographical location. In units with two or more slums, we randomly selected one slum. It should be noted that some listed slums were evicted or turned into affluent residential areas or open spaces during our field study. Thirdly, we prepared individual household map (taking Google maps as a base) for each of the selected slums. In the map, every household was given a unique identification number. Fourthly, we estimated the representative sample of households/families for each slum using a statistical formula (not given here) proposed by Bartlett et al. 35 In our study, we used a 95% confidence level (i.e. alpha ¼ 0.05) and an acceptable error margin of d ¼ 6%. Since it was not possible to conduct a pilot study for estimating prevalences of various outcomes of interest (P), we choose the recommended value of P ¼ 0.50, which can provide a maximum variance and a maximum sample size. Our samples varied from slum to slum depending on the number of households in slums. Slums with highest and smallest number of households required highest and smallest number of samples, respectively. Fifthly, we calculated the sampling rate 'r' by dividing the number of families in the slum by the calculated sample size. We then interviewed an adult in every 'rth' household. We did not adjust our sample size for the nonresponse rate as we achieved our target by replacing the nonrespondent household by next available household at a baseline survey. We also used global positioning system to record the location of each interviewed household. Although rural villages were selected purposively, we applied similar techniques from mapping to data collection (as shown in Fig. 1 ).
Information was collected through pre-tested questionnaire. Face-to-face interviews by trained university graduates were performed in the day time. Before starting the interview, the aims of the survey were explained and verbal consent from each respondent was taken. Participation was voluntary and freedom was given to quit the interview anytime. Only some relevant variables were used in this study.
Outcome variables
Our outcomes of interest were utilization of healthcare services by the respondents. Every respondent was asked to answer (yes/no) of the following question:
'During the last one month preceding the survey, did you visit any health facility for healthcare?' When the answer was 'yes', respondent was asked to mention the name of the healthcare sources. There were 20 different options in the questionnaire (multiple answers were recorded). Considering a small number of frequencies and similarities of some healthcare services, we made seven broad categories. These categories are somehow consistent with categories of other studies. ayurvedic/unani, homeopathic and Kabiraj (vii) Others (OTHER).
All categories except PHAR combined two or more sources. We dichotomized all combined categories for analyses and assigned a value of '1' when respondent visited at least one source belonged to that category and '0' when visited none of them. Not all categories were equally analysed. We only Analysis of slum information provided by CUS and selection of big slums
Mapping households/families in the selected slums Providing unique identification number for each household to make a sampling frame Calculation of sample size for each slum using a statistical formula
Used systematic sampling (r th household) approach to locate household for interview Selection of adults for interview and administration of pre-tested questionnaire for data collection 
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considered PHAR and GVHC for detailed analyses because they were the two dominant sources in the total sample.
Independent variables
Only a few variables namely age (10 -30, 31 -50 and 51þ years), sex (male and female), marital status (unmarried, married, divorced/separated/widowed), education (no education, 1 -5 years education and 6þ years education), body mass index (BMI) calculated using self-reported height and weight (normal weight BMI from 18.5 to 24.99; underweight BMI, 18.5 and overweight BMI .25.00), types of house ( permanent and provisional/mess), frequency of watching TV (0 -3 and 4 -7 days/week), smoking cigarettes (no or yes), smoking bidis (no and yes), types of toilet (hygienic: modern/septic/pit/slab latrine; non-hygienic: open/ hanging/else), whether family got sufficient food (no or yes), whether respondent was satisfied by the family income (satisfied, moderately satisfied and dissatisfied), and selfperceived health status (good, medium and poor) and study sites/area (15 sites) were used as covariates. Out of them, three variables namely age, sex and marital status were adjusted in a multilevel analysis as they were significantly associated with any of the two outcomes (not shown). Adjusted odds ratio (OR) and 95% confidence intervals (CIs) for all the remaining variables are presented in Table 5 . 'Study sites/area' was used as a second level variable in a multilevel logistic regression analysis (only for slums).
Multilevel analysis
A multilevel analysis is a recent statistical method used to link explanatory variables from different levels without committing ecological and atomistic fallacy. 36 -38 Our data were hierarchical with levels. The units at a lower level were respondents who were nested within a higher level where areas were higher level units. Due to the nested structure of the data, respondents from the same area may share common exposures and hence the odds of outcomes (e.g. respondents seeking health care from PHAR or GVHC) were not independent. A traditional logistic regression (which is single level in multilevel terms) assumes: (a) independence of the observations conditional on the explanatory variables and (b) uncorrelated residual errors. These assumptions are not always met when analysing the nested data. 38 Considering these limitations, we applied multilevel logistic regression which allows simultaneous examination of the effects of area/group level and individual level variables on individual level outcomes while accounting for the nonindependence of observations within groups. 36, 38, 39 
Statistical analysis
We performed various statistical analyses starting from simple frequency, cross-table to multilevel binary logistic regression. A frequency analysis was performed to provide descriptive information (e.g. mean and percentage) about the study population. Cross-table analyses were performed to check the bivariate association of each outcome variable with each independent variable. Finally multilevel logistic regression was performed to find significant variables associated with both outcome variables. Most of the analyses were performed through SPSS 17.0. Only multilevel modelling for two outcome variables ( pharmacy and GVHC) was performed through MLwiN. Data used in MLwiN were generated in SPSS. Satisfaction levels regarding healthcare sources were also reported.
Results
Comparison of background information by urban slums and rural area Table 1 presents background information of the respondents. Slum respondents were younger than their rural counterparts (P , 0.001). Family size was higher (P , 0.001) and educational level was better among rural respondents (P , 0.001). Smoking bidis was significantly higher in the rural area. In contrast, smoking cigarettes was higher in urban slums. Tap water was the leading source of water in urban slums, whereas it was tubewell in rural areas. The most common type of toilet was slab/pit latrine in both areas. Self-reported health status was better in rural than urban areas (P , 0.001). Table 2 is used to provide comparative information about utilization of healthcare sources. For the total sample, major sources of health care were pharmacies, followed by GVHC, QUALP and PVHC. The use of GVHC and pharmacies were significantly higher among slum dwellers. Other sources namely PVHC, QUALP and TRADP were significantly higher among rural inhabitants. Most of the respondents utilized only one healthcare source (56.3%). About 50 and 38% visited either pharmacy or GVHC in urban slums and rural areas respectively. Table 3 compares self-reported satisfaction about different healthcare sources by urban slums and rural areas. Satisfaction levels differed significantly for two sources namely PVHC (P ¼ 0.007) and pharmacies (P , 0.001). Satisfaction level of PVHC was significantly higher in slums, whereas it was significantly lower for pharmacies.
Healthcare utilizations for common health problems were also different between urban slums and rural area (Table 4) .
Pharmacies were the most dominant source of health care for all common problems in both areas. GVHC were the second most dominant source of health care in slum areas but not in rural areas. Visiting qualified practitioners (i.e. MBBS) was the second most important option in rural areas. As compared with pharmacies, all other options were not frequently used.
Results of multilevel analysis for urban slums
According to the multilevel null model with random intercept, the variances of the intercepts (as compared with their corresponding standard errors) were 2.1 (0.124/0.059) for pharmacies and 1.3 (0.049/0.037) for GVHC (Table 5) . According to the guidelines of Twisk, 40 such a null model is only meaningful for PHAR because the variance was more 
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than two times higher than its own standard error. 40 Although the null model with random intercept was not meaningful for GVHC, we applied multilevel techniques for both outcomes. 
Discussion
Main findings of the study Many healthcare provisions are available for urban slum and rural areas in Bangladesh. But these provisions were utilized differently between these areas. Pharmacies were the most dominant source of healthcare in both areas for most of the common health problems. The other main sources were GVHS, MBBS and PVHC, respectively. According to our study, GVHC was underutilized although many services are generally free or less costly there. Visitors of GVHC facilities reported lowest percentage of satisfaction, which might be associated with long waiting time. 41 Other factors of lower customer satisfaction may include inconvenient hours, unavailability of drugs, corruptions and the unfriendly attitude of the service providers. 42 What is already known on this topic?
Health services inequality is common in all developing countries including Bangladesh. Accessibility to and use of healthcare services are limited for the poor segment of the society. The overall quality of the healthcare services is poor in developing countries. Corruptions, mainly in the form of higher informal and unofficial charging, in Table 4 Self-reported common health problems and utilization of specific healthcare services
Health problems
Visited healthcare facility (yes) 'N' means total respondents experienced specific health problem and 'n' means samples who visited a specific healthcare source for a specific health problem FREQUENTLY USED HEALTHCARE SERVICES IN URBAN SLUMS IN DHAKA public healthcare services are also widely practised in Bangladesh. 2, 19 Private healthcare services are mushrooming in developing countries without proper registration and supervision. Particularly pharmacies become the leading source of healthcare services for majority of poor people, although the overall quality of such services is low. Our results were consistent with the findings of other studies in Bangladesh 20, 21 and developing countries. 22 -25 Although .40% of the pharmacy users were not satisfied by the services, still they like to visit pharmacies for their health problems. This finding was also consistent with the finding of another study in Bangladesh. 20 Some possible reasons to visit pharmacies are close proximity and easy accessibility, short distance because of wide availability and reduced treatment cost. 4, 10, 22, 26, 27 Sometimes less severity of diseases influences the utilization of healthcare services from pharmacies. 27 Healthcare services in terms of counselling, diagnosis and treatment are often poor in pharmacies. 21, 23, 25, 43 For instance, only 8% of the drug dispensers in Dhaka (working in pharmacies) correctly treated dysentery patients (a common disease), whereas this figure was 44% for doctors with postgraduate training. 21 Poor referral system and irrational selling of drugs including antibiotics by drug sellers in pharmacies also limit the quality of healthcare services. 23, 26, 27 Prescribing drugs by untrained and/or unregulated pharmacy staff is not only irrational and harmful, but also a waste of scarce resources. 22, 43 Pharmacies often sell drugs on demand without a prescription. Drug sellers in pharmacies are minimally educated with little professional training. 22, 25 It should be noted that the irrational use of drugs is common in Bangladesh and elsewhere, 21, 25 which may be influenced by staff education, customer demand, regulations and economic incentives. Note: adjusted for age (three groups), sex and marital status (three groups).
What this study adds?
The present study is an important contribution to the limited research focusing on health-seeking behaviours by urban slum and rural dwellers. We mainly focused on the health-seeking behaviours of slum dwellers which are not adequately addressed until recently. Comparative studies between urban slums and rural areas are also interesting because slum dwellers are remarkably different from their rural counterparts in terms of education, smoking, drinking water, toilet and health seeking. 33 For instance, receiving healthcare services from the QUALP are more common in rural areas than urban slums. Satisfaction level about different healthcare services also depends on area of living. We provided detailed information regarding healthcare utilization based on common health problems. We also identified several determinants for the utilization of pharmacies and GVHC using the multilevel logistic regression model which is a more appropriate technique than the traditional analysis. These findings might help to develop strategies for improving healthcare qualities of the major sources. In a developing country such as Bangladesh, pharmacies are often seen as a 'first point of contact' for most of the common health problems. 22, 25 As compared with any other healthcare facilities, they get more opportunities to interact with and advise patients. 25 As they have already become an integral part of the present healthcare system, their service quality must be improved. Particularly, they can improve the healthcare for the population belonging to the disadvantaged sections of the society who do not have enough resources to visit, e.g. private clinics. 24 Here we propose some strategies which might be applicable to pharmacies or other healthcare sources. With respect to the whole healthcare system, a holistic approach that will take into account the systems and organizations of health care including regulation, training and education, processes and operation in the provision and delivery of care 25 is needed to improve the treatment quality for common illnesses, to meet the changing needs of modern medicine users and to reduce irrational drug dispensing. 24 Knowledge and practice of drug dispensers regarding management and pathogenesis should be improved for common illnesses. 21 The barriers to the provision of higher quality care and the ways to overcome them should be identified. 25 Basic training programmes should be made available to the full spectrum of health-care providers who are of greatest importance to the poor, and managerial and regulatory measures should be enforced to control the use of potentially dangerous drugs. 22, 26 Service and treatment quality of the major healthcare providers should be thoroughly investigated through further studies to revise policies and redefine their role, growth and coverage and to develop appropriate interventions so that they become more quality focused and user friendly. 7 Monitoring and time-to-time evaluation of healthcare provision, 44 assessing expectations of healthcare professionals, ensuring standards of ethical and pharmacy practice through regulation, enforcement mechanisms and monitoring are important. 24, 43 Particularly, proper motivation from higher authority to apply retained knowledge of drug sellers in prescribing reasonable and rational drugs for effective management is extremely necessary. 23 Education of patients may also play an important part in reducing the use of potentially dangerous drugs by enhancing an individual's capacity to assess services on offer, to judge a provider's competence and to evaluate whether costs are justified and reasonable. 3 As the recipients of health care can provide valuable information to revise the health system, their opinions and expectations should also be studied thoroughly. 7, 24 The last but not least way to improve the quality of services is to control corruption from all healthcare sectors.
Limitations of the study
The limitations of the study include the cross-sectional nature of the study which precludes comment on causeeffect relationships. Findings based on the sample of only one city may limit the generalizability of the results. Self-reported information (regarding, e.g. BMI) including recall bias may also limit the reliability of our findings. Moreover, the use of word 'pharmacy' as drug sellers may be misleading as there are few pharmacies with a qualified pharmacist who prescribes medicines. 26 However, our limited data did not allow us to distinguish the level of pharmacies based on e.g. education and professional training of the persons running pharmacies. Finally, the multilevel analysis may not be useful for GVHC because of its low intraclass correlation coefficient (1.5%).
Conclusions
Pharmacies were the most dominant healthcare source in both urban slums of Dhaka and rural areas. Although many other healthcare provisions including low-cost government services are available, these were not widely used. Proper strategies should be developed to reduce existing barriers for improving overall healthcare services. Particularly persons running pharmacies need to be regularly monitored by the relevant authorities. Professional training and back-up supports are also needed for them to improve the quality of services as well as to strengthen the existing healthcare system in Bangladesh.
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